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REMARKS/ARGUMENT S 
Claims 1-3, 5-14 and 21-24 are active. 

1.0 Support for Amendments 

Part 2 of claims 1 and 21 has been revised in response to the Examiner's comment as 
regards the interrj^retation of step (2) of the claimed method (page 1 3, last line of and page 14, 
line 13 of the instant OA). Claims 1 and 21 have been modified to more clearly describe the 
yeast mitochondrial transformant of step (2). Support for the amendment can be found 
thJ'oughout the specification and drawings of the present application (see in particular page 9, 
Hne 27 to page 10, line 9; page 12, lines 17-20; page 17, lines 5-7 : the example on page 26, 
line 33 to page 27 line 4 and figures 2-4), In addition, claim 3 has been restricted to a 
ASUV3 strain and claim 4 has been cancelled. 

r'igure 4 has been amended lo correci an obvious inversion between the name of the 
two RNAs showT). in the first and the second lane of the autoradiography. The resulting 
section correspondrng to figure 4 (page 26, lines 33-37 of the present application) discloses 
that ''The signal with the RIPl probe and the absence of signal with the COXl probe 
demonstrate that the synthetic rho~ strain contain the RNA of interest, but no endogenous 
mitochondrial RNA (figure 4). By comparison, with the mitochondrial RNAs of the rhor rnit-\- 
vAld' type yeast strain, a signal is observed with the COXi probe, but not with the RIPl 
probe, " Therefore, the signal shown in the first lane (noiinal mitochondria, i.e., 
mitochondria of a rho+ mit+ wild-t>q^e yeast strain) corresponds to COXl endogenous 
mitochondrial RNA, whereas the signal shown in the second lane (genetically modified 
mitochondria; synthetic rho') corresponds to the RIPl foreign RNA, This error, which would 
be hnrnediately apparent to one of skill in the art from the disclosure, has been corrected in 
the new figure 4. Favorable consideration of this Amendment and allowance of Uus 
application are novv^ rCuSpectfully requested. 

2X) Restrict ioivElection 
The Applicants previously elected with traverse Group I ^laims 1-4. directed to 
producing a heterologous RNA of interest. The requirement has been made FINAL. The 
Applicants respectfully request that the claims of the nonelected group(s), or which are 
directed to other withdrawn subject matter, which depend from or otheiwise include all tlie 
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iiniitations of an allowed elected claim, be rejoined upon an indication of allowability for the 
elected claim, see MPEP 82 L04. 

3.1 Prelim inary. remarks 

The Applicant has noticed that no rejection was raised against claim 12. Therefore, 

the Applicant considers that m addition to claim 24, claim 12 (when rewritten in an 
independent form) would also be allowed. 

The new claims clearly specify that the only DNA which is present in the 
mitochondria of the yeast mitochondrial transformant (step (2) of the claimed method) is the 
mitochondrial transcription vector (i.e., the mitochondnal transfomiant is a synthetic rho~ 
strain). 

Therefore, the only RNAs that can be produced in the mitochondria of the synthetic 
rho' yeast strain are those encoded by the mitochondrial transcription vector, which are the 
heterologous RNA of interest only (when the mt transformation reporter gene is not 
transcribed) or the heterologous RNA of interest and the mt reporter gene RNA (when the mt 
transfonnation reporter gene is transcribed). 

The mitochondrial RNA which is extracted (step (5) of the claimed method) contains 
one single RNA, the heterologous RNA of interest or two RNAs only (the heterologous RNA 
of interest and the mt repoiter gene RNA), Le., isolated and substantially pure heterologous 
RNA. This is demonstrated in the example of the instant application (page 26, line 33 to page 
27 line 4 and figure 4) which shows that the mitochondnal transformant of step (2) (synthetic 
rhO" strain) are capable of specifically producing the heterologous RNA of interest in their 
mitochondria. 

Therefore, the claimed method allows the specific production of a single heterologous 
RNA of interest, in isolated and pure form, in vivo, in yeast mitochondria lacking mt DNA 
{ie., synthetic rho" strain). 

The obviousness rejections of claims 1-11,13,14 and 21-23 based on Bonnefoy 2009, 
Bonnefoy 2()()<) in view of Bonnefoy 2001 or Bonnefo^y 2001 in view of US 2009/0098653 
whicli were raised in the previous OA and are maintained in the present OA cannot be 
sustained because the new claims are hrnited to a mitochondrial transformant lacking mtDNA 
(synthetic rho- strain), Hie claims do not include mitochondrial recombinants (rho'' 
recombinant strain) and mtDNA as transtomiing DNA as explained in paragraph 3.2T and 
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3.2,2. hi addition, claim 3 has been restricted to a ASUV3 strain and claim 4 has been 
cancelled, therefore US 2009/0098653 is not prior ait for the claimed subject matter. 

Contrary to the Examiner's asseition (page 3, line 21 to page 4, line 2; page 9, lines 5- 
6; page 14, lines 11-13 of instant OA ), the prior art teachet§ that DN A expression in yeast 
mitochondria which implies DNA transcription (RNA production) occurs only in the 
presence of mtDNA, i.e., m a rho'" strain but not in a synthetic rho" strain (paragraph 3.2.3 and 
3.2,4). 

■rherefore,.ji,can^^^ 

For these reasons, the combined teaching of the prior art document could not allow 
one skilled in the art to arrive at the claimed method. In addition the claimed method yields 
unexpected results as explained in paragraph 3.4. 

3-2-R&si»^^^ 

j?^/^ /j /nr- or rho^ mito_ch_o_ndrjaJ 

iransformant) is different from a mitochondrial transformant (synthetic rho' strain) 
according to the claimed method 

The Examiner alleges (last paragraph of page 13) that the method of claim 1 includes 
mitochondrial recombinants because nothing in the claims precludes integration of the DNA 
once the mitochondria is transformed and also because the lang^aage in step (2) could be 
interpreted as including integration, llie Applicants respectfully traverse this assertion. 

1 ne mitochondria] transformation (step (1 ) of the claimed method) is perfomied on a 
yeasjjcelLti^^^^ (yeast cell lacking mitochondrial PNA or rho^ 

(p"^) strain). The mitochondrial transformation introduces the mitochondrial transcription 
vector into the mitochondria of the yeast cell that has no DN A in its mitochondria, 

i:herefore, as disclosed in the present application (page 12, lines 17>-2i), the only 
DNA that is present in the mitochondria of the yeast mitochondrial transformant (synthetic 
rho~ strain) of step (2) is the mitochondrial transcription vector. 

By contrast, as explained already in the response to the previous Office Action 
(definitions pages 8-9), a yeast mitochondrial recombinant is a yeast cell comprising a 
recombinant mitochondrial genome, that is a yeast cell which has a complete and functional 
mitochondrial genome (rho'^ strain) and has inserted (or integrated) transfomiing DN A into 
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die mitochondrial DNA (mtDN A), by homologous recombination (rho" (p") recombinant 
strain). 

riiis fundamental differerice between a mitochondrial transformant of a rhq-' yeast 
(syntheti c rho' strain) and a mitochondrial recombinant of yeast (rho'' recombinant strain) is 
explained in the deflnnions pages 5 -7 of the specification and illustrated in figure 2 of the 
present Patent Application. 

The rho" strains having integrated foreign DNA into mtDNA which are disclosed in 
Bonnefcy 2000 are called p-^ mitochondrial trans form ants, according to the terminology used 
in Bonnefoy 2000 (page 1039, 2^"^ column, line 24 of the 1'' paragraph) and Bonnefby 2001 
(figure 2: page 109, 2"'^ paragraph, line 5) or mitochondrial recombinants (rho' recombinant 
strain) according to the terminology used in the present Application and Bonnefoy 2001 
(figure 3; page 105, 3''' paragraph, line 7; page 109, 4'^' paragaraph, line 2), 

'Hie incorporation of foreign DNA into the yeast mitochoitdrial genome requires that 
the foreign DNA is introduced in yeast mitochondria which have a mitochondrial DMA, Le, 
the mitochondrial transformation with the foreign DNA is performed on a rho^ strain. 

The incorporation of foreign DNA into the yeast mitochondrial genome that leads to 
the production of a mitochondrial recombinant cannot occur when the foreign DNA is 
introduced in yeast mitochondria which have no DNA, Le, the mitochondrial transfomiadon 
with the foreign DNA is perfonned on a rho^' strain. 

i herefbre, the method of claim 1 does not include mitoclvondriai recombinants 
because the mitochondrial transformation of a rho^^ strain in step (1) of the claimed method 
precludes integration of the DNA into the mitochondrial DNA once the mitochondria is 
transformed since a rho^^ strain has no DNA in iis mitochondria. 

Consequently, the language in step (2) cannot be interpreted as including integration 
because the mitochondrial transtbrrnation of a rho" strain in step (1) of the claimed method 
ptecludes integration of the DNA into the mitochondrial DNA once the mitochondria is 
transtbrined because rho^ strains have no DNA in their mitochondria. 

Step (2) can only be inteiT^reted as identifying a yeast mitochondrial transformant 
which has mitochondria comprising the mitochondrial iranscnption vector (Le., a synthetic 
rho' strain). 
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^:,2 AlTig^dai^ the DNA beinR transformed 

The Examiner alleges (last line of 2""^ paragraph of page 14) that claim 1 includes 
mtDNA as the DNA being transformed. 

The Applicant respectfully traverses this assertion. A mtDNA comprises multiple 
transcription units encoding the different mitochondrial rRNAs, tRNAs and proteins, as 
shown m figisre 1 of the present Application for the yeast mtDNA. Yeast m.tDNA is 
transcriptionnally active m yeast and ail the RNAs (mR.NAs, rRNAs and tRNAs) encoded by 
the mitochondrial genome axe produced in yeast mitochondria. Hierefore, mammalian 
mtDNA produces no RN A in (wild-type) yeast mitochondria but produces all the RNAs 
(niRNAs, rRNAs and tRNAs) encoded by the mammalian mt genome hi mitochondria of 
genetically modified yeast strains. 

By contrast, step (2) of claim 1 specifies that the only RNy\s which are produced in 
the mitochondria of the synthetic rho" strain by said mitochondrial transcription vector, are 
the heterologous RNA of interest alone, when the reporter gene or the fragment thereof are 
not transcribed, or the heterologous RNA of interest and the transcript of the reporter gene or 
rei)^!!^ gene fragment, when said reporter gene or fr agment thereof are transcribed. 

l;MrthCTnore, the present Application provides experimCTtaf evidenceihM.M<>^ 
of one a nd only one specific RNA of interest^ hIot 
re porter Rene transcrmt.M. with the cl^ 

yj^nst™rnin£i>N (i.e.. Ml length mitochondrial genome). 'Fhe example (page 

26, line 33 to page 27 lines 4) and the corresponding figure (figure 4) of the present 
Application shows that the mitochondria of wild type yeast (rho-f- strain) comprises the 
mitochondrial endogenous RNAs encoded by the mtDNA whereas t^^^^^ 
glijgglH^jjMal t^Mj^^ ^^^P ("^^ of the claimed method 

contains one RNA onl^^ is the heterolo gous RNA of intere st, L e. ,. isoljitM_.OT 

heterologous RNA. Therefore, claim 1 does not includes mtDNA as the DNA being 
transtbnned because, contrary to the claimed mitochondrial transcription vector, mtDNA is 
not capable of producing only the heterologous RNA alone when transformed into yeast 
mitochondria. 

1^2.3 Bonnefo^^ 26 2, 1036-1046 (Bonnefoy 2QQQ) 

"The Examiner alleges that the only difference between Bonnefoy 2000 and the 
instant application is the isolation of the mitochondria (page 14, lines 3-4 of the instant OA), 
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The Applicants respectfully traverse this assertion for the reasons explained hereafter. 

As explained already in the response to the previous Office Action, Bonnefoy 2000 
disclose a method for analysing mitochondrial translation initiation (i.e., protein synthe sis) in 
vivo in cerevisiae yeast (Abstract, page 1036, lines 1-10), comprising: 

(1) transfomiing the mitochondria of a p+ or yeast strain with a piasmid comprising 
the chimeric mt-reporter gene cox2(I-'91): :ARG&'' (page 1040, column, last paragraph; 
page 1039, 2"'^ coiumn, paragraph, lines 1-5 and 20-24), and only when the yeast is a p" 
strain, 

(Ibis) identifying mitochondrial transformants having incorporated said piasmid by 
mating with a (p+, mif) tester strain (page 1039, 2""* column^ 1'* paragraph, lines 5-1 1), and 

( 1 ter) mtjgigrato transfoniiants into p+ mjfg^^ 

g enomes by cytoduction (page 1039, 2"^ column, 1^^ paragraph, lines 11-16), 

(2) identifying the j'^^; mitochondrial transformants having inte;^.rated said chimeric 
mt-reporter gene into mtPNA (page 1039, l"""^ column, 1'' paragraph, lines 16-20 and 24-28), 

(3) culturing the p ^ mitochondrial transtbrmants, 

( 4).isolMnS tM§Lc^^^^^^^ 1039, 2""^ column, last paragraph to page 1040, 

1^' column, paragraph and figure 4), and 

(5) assaying mt-repoiter mRNA expression (page 1039, 2'''^ column, last paragraph to 
page 1040, 1^' column, T"^ paragraph and figure 4), 

Bonnefoy 2000 thus leach analysing mitochondrial translation by assajdng 
mitochciidrial transformation reporter gene expression in total RNA from,Arh€>± 
m itochondrial tran sforrrian t which has mitochondria comprising a complete and functional 
mtDNA having integrated the mt reporter gene. The mt repoiter gene RNA is produced in the 
yeast mitochondria, together with all the mtRNAs (mitochondrial mRNAs, rRNAs and 
tRNAs) encoded by the yeast mitochondrial genome. The mitochondria of the rho+ 
mitochondrial transfomiant thus contain all the mtRNAs (mitochondrial mRNAs, rRNAs and 
tRNAs) encoded by the yeast mitochondrial genome, in addition to the mt reporter gene 
RNA, 

Contrary, to the Examiner's assertion (page 3, lines 13-14 of the instant OA) the 
piasmid which is used for the transfonnation does not cany an ARG8 reporter gene and 
cox2(l"91). 
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The plasmid which is used for the mitochondrial transformation comprises a chimeric 
nit reporter gene cox2(I-'9])::ARG8''\ Le,, on e single gene which is a transiational fusion of 
cox2(l-91) with ARGS"^ (Abstract, page 1036, lines 1-10; fiEUmJA; Results, page 1040, 1'^ 
column, 1^^ and 2""^ paragraphs). In addition, this chimeric mt-gene is a mitochondrial 
transfomiation reporter gene because its expression within mitocl-iondria yields ArgSp which 
allows nuclear argS mutants to grow without arginine (Abstract, page 1036, lines 6-10; 
Materials and methods, page 1039, 2^''^ column, 1'^ paragi'aph, lines 5-1 1 and 24-27; Results, 
page 1040, 1^^ column, 2"'* paragraph). 

hi fact, I'he Exammer acknowledges lhat is an auxolrophic marker that is 

expressed in mitochondria and can be used to identify yeast mitochondrial transfomiants 
(page 3, lines 13-15 and 19-20 of the instant OA). 

llierefore, Bonnefoy 2000 teach a synthetic rho" yeast transformed with a vector 
comprising a mt transfbnnation reporter gene, Bonnetoy does not teach a synthetic rho' yeast 
transformed with a vector comprising a DNA encoding and heterologous RNA of interest and 
a mt transformation reporter gene according to step (2) of the claimed method. 

The examiner alleges (page 3, line 21 to page 4, line 2 of the instant O A) that absent 
evidence to the contrary, the DNA encodmg the RNA was under control of a promoter and 
terminator that are fimctional in yeast mitochondria, since the RNA was successfully 
produced in yeast mitochondria. 

However, as explained ah'eady in the preceding paragraphs, BonnefGy 2000 teach a 
mitochondrial transformation vector that does not contain a DNA encoding an heterologous 
RNA of interest but only a mt transformation reporter gene. 

Therefore Bonnefoy 2000 do not teach heterologous RNi^. expression according to the 
claimed method. Bonnefoy teach only mt reporter RNA expression. 

Furthemiore, Bonnefoy 2000 teach that mt reporter gene expression which implies mt 
reporter RNA production occurs in the mitochondria c>f a J> t Jllitc (p+ 
recombinant) since mt reporter RNA expression analysis is performed on cellular RNA from 
a p+ recombinant (step 2 to 5 of the translatir)n analysis method of Bonnefoy 2000). 

Bonnefoy 2000 teach also (step Ibis of the method of Bonnefoy 2000) that the 
synthetic rho' mitochondrial transformant which carries the mt reporter gene expression 
plasmid cannot be selected directly but only after crossing with a (p+, mit") tester strain 
which allows fusion of the mitochondria of the two strains and the inte^^ration of the mt 
reporter gene into the tester strain mtDNA by homologous recombination. Once integrated in 
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the mtDNA, the ml reporter gexie is expressed, allowing the complementation of the mit" 
allele of the reporter gene present in the tester strain and the identification of the rho" 
mitochondria] transforrnant which correspond to the diploids having integrated the mt- 
reporter gene in their mtDNA. 

Bonnefoy 2000 teach that ''A synthetic, recoded, version of this sen e^^iM<}[^'' , can be 
phenotypically expressed as a reporter ior_RUtpcJtondrml__g^^^ whejtjnserled 
into veast mt.DNA. (page 1037, column, 2"'' paragi-aph, lines 4-7). 

"rhcrefore, Bonnefoy 2000 teach that nit reporter gene expression which implies mt 
reporter RN A production does not occur in the mitochondria of a synthetic rho' mitochondrial 
transforrnant in the absence of mtDNA) but only in the mitochondria of a p+ 
mitochondrial transforrnant {i.e,, in the presence of mtDNA). 

It can only be through impermissible hindsight that heterologous RNA production in 
the rnitochondria of a s>T^^^^ rh o" strain seems obvious . 

The Examiner alleges that although Bonnefoy 2000 do not teach isolating 
mitochondria and then extracting RNA from the mitochondria, the end result of the instant 
application and Bonnefoy 2000 is the same because Bonnefoy 2000 teach extracting the total 
RNA which includes mitochondrial RNA (page 4, lines 2-3 and page 14, lines 1 ~6 of the 
in>5tant OA). 

However, total RNA includes mitocjiondrial RNAs an<l.a]I the other cenular RNAs 
present in the cytoplasm and the nucleus, hi addition, as explained ah eady in the preceding 
paragraphs, Bonnefoy 2000 teach extracting total RNA. from a rho r yeast mitochondrial 
transfonnant which has mitochondria comprising a complete and functional mtDNA. 

Tb.e mitochondria of the rho+ yeast mitochondrial transfonnant contain all the i<NAs 
(niRNAs, rRNAs and tRNAs) encoded by the mitochondriai genome in addition to the mt- 
reporter gene RNA. 

By contrast, the mitochondria of the synthetic rho- yeast of the claimed method 
contains only the heterologous RNA of interest alone or v/ith the mt repoiter gene RNA. 
Therefore, isolating mitochondria and then extracting RNA from the mitochondria according 
to the claimed method will result in RNA containing one.Mllgl^jiMAi)r^lw the 
heterologous RNA of interest, alone or with the mt reporter gene RNA. 

By contrast, extracting total RNA as taught in Bonnefoy 2000 will result in RNA 
containing all the RNAs (mRNAs, rRNAs and tRNAs) encoded by the mitochondrial 
genome and all other cellular RNAs present in the cytoplasm, in addition to the nit-reporter 
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gene RNA. Contrary to the Examiner's assertion, the end result of the instant application and 
Bonnefoy 2000 is totally different. 

Concj usi : 

Contraiy to the Examiner's assertion (page 14, lines 3-4 of the instant OA), there are 
sijjnificant differences between the subject matter taught by Bonnefoy 2000 and the 
invention: 

Bonnefoy 2000 do not teach a synthetic rho' yeast transfomied with a vector 
comprising a DNA encoding and heterologous RNA of interest and a mt transformation 
reporter gene according to step (2) of the claimed method. 

Bonnefoy 2000 teach a synthetic rho' yeast transformed with a vector comprising only 
a mt transformation reporter gene. 

Bonnefoy 2000 teach to use a p-f mitoch£)ndxial transformant but not a synthetic rho" 
yeast to produce heterologous RNA in yeast mitochondria. 

Bonnefoy 2000 do not teach isolating mitochondria from the yeast transforaiant and 
then extracting the RNA from said mitochomlria (step 4 and 5 of the claimed method). 

llierefore, the skilled artisan could not arrive at the claimed method that uses yeast 
lacking mitochondrial DNA transformed with a vector encoding a heterologous RNA of 
interest (synthetic rho- strain) to produce one isolated or pure heterologous RNA of interest in 
the yeast mitochondria. 

in view of the teaching of Bonnefoy 2000, the skilled artisan would be motivated to 
produce a heterologous RNA of interest in the mitochondria of a mitochondrial 
transformant having integrated the DNA encoding the heterologous RN A in mtONA, The 
skilled artisan would have thus arrived at a different invention. 

3.2.4 Bonnefoy et al. Meth. EnzviiioL. 200K 350, 97 (Bomiefo^LlOOD 

As explained already in the response to the previous Office Actions, Bonnefoy 2001 
teach how the mitgchond^^^^^ can be manipulated using genetic transfomiation 

procedures which allow to deliver exogenous DNA into mitochondria and to create directed 
m utations or inse rt new genes into mt DNA via homologous recombmation (introduction page 
97). Bonnefoy 2001 is cited as teaching transfonnmg yeast mitochondria with a vector 
carrying an ARG8 reporter gene (page 9, lines 4-5 of the instant OA), 

The mitochondria transfonnation method is the one step or two-step biolistic 
transformation ^Transformation ofrho^ cells with plasmicis or linear DNA fragments, page 
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109, 111; "'Delivery of DMA to mitochondrial compartment ofrh'" cells and detection of 
mitochondrial transformants'\ page 101-109), i,e., the same transformation method as in 
Bonnefoy 2000 (see section 3.2.3 above). Therefore, Bonnefoy 2001 teach: 

( 1 ) transfomiing the mitochondria of a p+ or p"^ yeast sti'ain with a plasmid coniprising 
the chimeric mt-reporter gene ARG&'\ and only when the yeast is a strain, 

(Ibis) identifying mitochondrial transfonnants having incorporated said plasmid by- 
mating with a (p-^-, mit ) tester strain, and 

( 1 ter) inte^:MiM;fe^.BMM 
gen omes by c ytoductjon 

(2) identifying the at^mtesM^^ 
nit~reporter ^ene in to mtPNA 

Bonnefoy 2001 teach that novel mitochondrial phenotypes based on expression of 
foreign genes, like Arg-^ prototrophy based on synthetic gene .4/fCn9"' expression are 
generated b£jiacmg^«aejfo^ (last two paragraphs of page 98 and first 

paragraph of page 99; page 109, 2"'^ paragi-iph, lines 1-^6), 

Bonnefoy 2001 teach that synthetic rho^ are useful to make mitochondna! 
recombinants because they ''allow DKAjMllod^^ 

mthin the ormm lie as a pimmM arid the plasmid-horme mitochondrial sequences to 
recomhlne homologously with complete rho^- rnlDNA:' (first and last paragraph of page 100). 
Bonnefoy 2001 teach that the transforming vector carrying foreign DNA replicates in the 
synthetic rho' and the foreign DNA is then integrated into yeast mtDNA. Tteeisjio 
S]Liggestfon.tmt^ 
naitoch()ndnaof as3^^ 

of guccessjhat.siid?..exj^^^ that it.w(3uld take.Blace^ 

Therefore, Bonnefoy 2001 confimis what is taught by Bonnefoy 2000 (see paragraph 
3.2,3), i^e., that ml reporter gene expression which implies mi reporter RNA production does 
not occxir m the mitochondria of a synthetic rho" mitochondrial transfonnant (/.e.. in the 
absence of mtDNA) but only in the mitochondria of a p ^ niitochondriai transformant ife., in 
the presence of mtDNA), 
Conc lusions: 

Contrary to the Examiner's assertion (page 11, lines 8-9; page 14, lines 1 1-12 of the 
instant OA), there are significant differences between the subject matter taught by Bonnefoy 

2001 and the invention: 
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Bonnefoy 2001 do not teach a synthetic rho' yeast transforaied with a vector 
comprising a DNA encoding and heterologous RNA of interest aiid a nit transfomiation 
reporter gene according to step (2) of the claimed method. Bonnefoy 2001 teach a synthetic 
rho' yeast transfomied with a vector comprising only a mt transfomiation reporter gene, 

Bonnefoy 2001 teach to use a rho-r mitochondrial transformant but not a swithetic 
rho" yeast to express a foreign DNA in yeast mitochondria;. 

Bonnefoy 2001 do not teach productn^n of RNA in yeast transformant as 
acknowledged by the Examiner (page 9, end of 2"'^ paragraph of instant OA). However 
foreign DNA expression in mitochondria implies the production of the corresponding 
heterologous RNA, 

l^onnefoy 2001 do not teach isolating mitochondria from the yeast transformant and 
then extracting the RNA from said mitochondria (step 4 and 5 of the claimed method), as 
acknowledged by the Examiner (page 9, end of 2^^'^ paragraph of instant OA). 

Therefore, the skilled artisan could not arrive at the claimed method that uses yeast 
lacking mitochondrial DNA transformed with a vector encoding a heterologous RNA of 
interest (synthetic rho- strain) to produce one isolated or pure heterologous RNA of interest in 
the yeast mitochondria. 

In view of the teaching of Bonnefoy 2001, the skilled artisan would be motivated to 
produce a heterologous RNA of interest m the mitochondria of a rho-f mitochondrial 
iranstbrmant having integrated the DNA encoding the heterologous RNA in nitDNA. The 
skilled artisan Vv^ould have thus arrived at a different invention, 

:33^0aim,re]ecti 
33.1 Non-pbyioi^^ 

"""""""^ '^^^^^^ 5ekker et ah ((5urr, Genet.. 23. 22-27. 1993) 

Claims 1,2, 5, 8-10, 21, 22 and 23 were rejected under 35 LJSC i03(a) as being 
unpatentable over Bonnefoy 2000, in view of Dekker et ai Bonnefoy 2000 is discussed 
above in paragraph 3.23. 

Dekker et al, was cited as disclosing isolating yeast mitochondria and extracting 
mRNA (page 4, lines 4-5 of instant OA). 

Dekker et al, teach (Material and methods, page 23, para^2japhs 1 to 4) isolating 
mitochondria fi'om wild-type (rho-^) 5'. carlshergensis yeast and purifying nbosomes, 
mitochondrial tRNAs, and an extract having tRNA acylation and translation elongation 
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activity, Dekker ei ai teach also proHncing m t RNA fCOX2) bv in vitro transcription with 
SP6JRNA, |>ol^e^ of 3"^ paragraph of Matmals and methods). 

There is no suggestion to select a synthetic rho" mitochondriai transformant to express 
one heterologous RN A of interest (not encoded by the mt genome) in the mitochondria of the 
synthetic transfomiani, nor does this reference provide any expectation of success that such 
expression would be useful or even thai it would take place. 

The Examiner considers that the ordinary skilled artisan would have been motivated 
to combine because Dekker et ai teach that isolating mitochondrial mRNA makes it possible 
to study translation in a homologous system (page 4, lines 6-8 of the instant OA). However, 
contrary to the Examiner's assertion, Dekker et al, do not do not teach isolating yeast 
mitochondria and extracting mP.NA. 

J^ekker et ai teach isolating yeast mitochondria and BroducjnjjiiRN A by in vitro 
tr£inscri.T>ti.gn, Fuithemore, Dekker et aL, teach an in vitro translation system for yeast 
mitochondriai mRNAs which does not work, as disclosed in Dekker et ai. (end of summary, 
page 22; end of introduction, page 23) and confmned in Bomiefoy 2000 (introduction, page 
1036, first line); ""The r^iechanisms that control translation initiation in mitochondrial systems 
are poorly understood, cmmgjo th e deficienc ies of organelle-der ived in vitro _l ram latioR 
systems (Dekker et qlj.Jf993}y' Therefore, the ordinary skilled artisan would have been 
dissuaded to combine the teachings of Bonnefoy 2000 with Dekker et al because the in vitro 
translation system disclosed in Dekker does not work as opposed to the in vivo translation 
system disclosed in Bonnefoy 2000 which works. 

Assuming arguendo that the skilled artisan would have used the rho+ mitochondrial 
transformant of Bonnefoy 2000 in the in vitro translation assay of Dekker et al, he would 
have isolated the mitochondria and isolated the mitochondrial tRNAs, while he would have 
produced the mt RNA using an in vitro transcription system. 

Mitochondrial iRNAs is a mixture of RNAs encoded by the mtDNA which is 
different from the isolated or pure heterologous RNA (not encoded by the yeast mt DNA, as 
defined page 5, line 28-30 of the present Application) that is produced by the claimed 
method Therefore, by combining the teachings of Bonnefoy 2000 with Dekker et al, the 
skilled artisan would arrive at a different invention. 

The ordinarily skilled artisan could not have arrived at the invention because the prior 
art do not disclose or suggest the combination of step (1) to (5) of the claimed method for 
producing one heterologous RNA of interest (not encoded by the yeast mtDNA), or provide a 
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reasonable expectation of success that such prockiction of one isolated or pure heterologous 
RN A would take place because heterologous RNA pr oduction in the mitochoiidria of a 
synthetic rho" strain was not obvious for the reasons explained before (paragraph 3,2.3). It 
can only be through impermissible hindsight that heterologous RNA production in the 
mi tochondria of a synthetic rho strain seems obvious. For these reasons, this rejection cannot 
be sustained. 

33,2.Non-Qbviou 

of Dziem bow ski ei al 

ClairD: 3 was rtyected under 35 USC 1 03(a) as being unpatentable over Bonnefoy 
2000 and Dekker et al , as applied to claims 1 , 2, 5 , 8- 1 0, 2 1 , 22 and 23 , and further in view 
of Dziembowski et al, JBC, 2003, 278, 1603-161 1 . This rejection is not sustainable over the 
combiiicition of Bonnefoy 2000 and Dekker tor the reasons discussed above in paragraph 
3.3.1 

Furthermore, Dziembowski does not suggest all the elements missing from the two 
primary references, such as selecting a yeast lacking mitochondrial DNA transformed with a 
vector encoding a heterologous RNA of interest (synthetic rho- strain) to produce one 
isolated or pure heterologous RNA of interest (not mRNA), in vivo.^ in the yeast 
mitochondria, nor does this reference provide a reasonable expectation of success that such 
production would be useful or even that it would take place, as discussed already in the 
response to the previous Office Actions. Accordingly, this rejection cannot be sustained. 

3.3.3 Non-obviousness of claim 4 over Bonnefoy 2000 and Dekker et al... and fiirther in view 

of Kx>miya et al. and Hwang et aL 

Claim 4 was rejected under 35 USC 103(a) as being unpatentable over Bonnefoy 
2000 and Dekker ei ai, as applied to claims 1 , 2, 5, 8-10, 21, 22 and 23, and fiirther in view 
of Komiya et aL, JBC, 1964, 269, 30893-3087 and Hwang etal,, J. ViroL, 2000, 74, 4074- 
4084. This rejection is not sustainable over the combinaiion of Bonnefoy 2000 and f3ekker 
for the reasons discussed above in paragraph 33.1 

Furthermore, these secondary references do not suggest all the elements missing txom 
the two primary references, such as selecting a yeast lacking mitochondria] DNA transformed 
with a vector encoding a heterologous RNA of interest (synthetic rho~ strain) to produce one 
isolated or pure heterologous RNA of interest (not mt RNA), in vivo, in the yeast 
mitochondria, nor does this reference provide a reasonable expectation of success that such 
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production would be useful or even that it woiild take place, as discussed already in the 
response to the previous Office Actions. Accordingly, this rejection cannot be sustained, 

3.3.4 Npxi" 6 over Bonri efoy 2000 and Dekker ei al., an d further in view 

Claim 6 was rejected under 35 USC 103(a) as being unpatentable over Bonnefoy 
2000 and Dekker et a/., as applied to claims 1, 2, 5, 8-10, 21, 22 and 23, and fmther in view 
of Anziano et al,, Proc. Natl. Acad. Sci. USA, 1991, 88, 5592-5596. This rejection is not 
sustainable over the combination of Bonnefoy 2000 and Dekker for the reasons discussed 
above in partigraph 3,3>1 Furthemiore, this secondary reference does not suggest all the 
eiernents missing from the two primary references, as discussed already in the response to the 
previous Office Actions. Accordingly, this rejection cannot be sustained. 

3.3.5 No n-obviousness of claim 13 over BonnefoY 2000... anxi ..Dekker et al, and further in 
yi<gw of Kim et al. 

Claim 13 was rejected under 35 USC 103(a) as being unpatentable over Bonnefoy 
2000 and Dekker et ai, as applied to claims 1, 2, 5, 8-10, 21, 22 and 23, and fuither in view 
of Kim et ciL, Cancer Res., 1997, 57, 31 15-3120. This rejection is not sustainable over the 
combination of Bonnefoy 2000 and Dekker for the reasons discussed above in paragraph 
3.3.1 Furthermore, this secondary reference does not suggest all the elements missing from 
the two primary references, as discussed already in the response to the previous Office 
Actions. Accordingly, this rejection cannot be sustained. 

33.6 Non-Qbyiousness of claim 14 over Bonnefoy 2000 and Dekker et al., and further in 
view of Pziembowski et ah and di Rago et ah 

(Daim 14 was rejected under 35 USC 103(a) as being unpatentable over Bonnefoy 
2000 and Dekker al, as applied to claims 1, 2, 5, 8-10, 21, 22 and 23, and further in view 
of Dziembowski et al and di Rago et ai, JBC, 1988, 263, 12564T2570. This rejection is not 
sustainable over the combination of Bonnefoy 2000 and Dekker for the reasons discussed 
above in paragraph 3.3.1. Fuithemiore, these secondary referenctJS do not suggest all the 
elements missing from the two primary references, as discussed already in the response to the 
previous Office Actions, Accordingly, this rejection cannot be sustained. 
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3.3. 6 Non-o bviousn ess of claims. L 2,. 5,1: 1;X2L^ 

Banngfo^ aL (Curr. Genet,, 23. 22-27, 1993) 

Claims 1, 2, 5, 8-10, 21, 22 and 23 were rejected under 35 USC 103(a) as being 
unpatentable over Bonnefoy 2001, in view of Bonnefoy 2000 and Dekker et al This 
rejection is not sustainable over the combination of Bonnefoy 2000 and Dekker for the 
reasons discussed above m paragia^ph 3.3. L Bonnefoy 2001 is discussed in paragi-aph 3.2,4, 
Bonnefoy 2001 fails to compensate the lack of leaching from Bonnefoy 2000 and Dekker 
because heleroJogous^R^^^ 

obvious for the reasons explained before (paragraph 3.2,4), Accoidingly, this rejection cannot 
be sustained. 

MJ-Non-obyigu^m^ 
view of Dziernbo wski et aL 

Ciaitn 3 stands rejected under 35 USC 103(a) as being unpatentable over Bonnefoy 
2001 and US 2009/0098653 and further in view of Dziembovvski et aL Claim 3 has been 
restricted to a ASUV3 strain. US 2009/0098653 is not prior art for the new chiim 3, Bonnefoy 
2001 is discussed in paragraph 3.2.4. The rejection is not sustainable over the combination of 
Bonnefoy 2001 and Dziernbowski. llie combined teachings of Bonnefoy 2001 and 
Dziembowski do not disclose or suggest the combination of step (1) to (5) of the claimed 
method for producing one heterologous RNA of interest (not encoded by the yeast mtDNA), 
or provide a reasonable expectation of succes s that such production of one isolated or pure 
heterologous RNA would take place because heterologous RNA jiroduction in the 
mitochondria of a synthetic rho' strain was not obvious for the reasons explained before 
(paragraph 3.2,4 and 3,3,2). Accordingly, this rejection cannot be sustained, 

3. 3.8 N on:obvimsnMsMidgm.A ^QQ^ ^^^^ U S-20()9/00M6S3,,Md,fartbgrJo. 

vie w of Komiya e t al and H wang et a l. 

Claim 4 has been cancelled rendeiing this objection moot. 

lA.JhgJSl§igX^i^g^^^^d yields suprising and superior result s 

Contrary the methods of the prior art which yields a mixture of mitochondrial RN As 
and heterologous RNA of interest, the claimed method allows to produce the RNA of interest 
in large amounts, for a low cost, and in a fortn which is stable and can be readily isolated 
insofeir as the only RN As which are produced in the mitochondria of the synthetic rho' yeasts 
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are the RN A of interest alone or with the RNA of the mitochondrial transfomiation reporter 
gene (paragraphs 3A, 3,22 and 3.2.3). 

The prior art teaches only that mitochondrial genes (yeast COX2) or yeast nuclear 
genes (ARG8^) encoding proteins which are normally imported into to the mitochondria 
(ArgSp) can be expressed in yeast mitochondria. TTierefore, it was not unexpected that any 
DNA of interest (not related to mitochondria) could be expressed in mitochondria. 

Furthennore, the prior art teaches only that mitochondriaj transcription occurs in the 
mitocho ndria of rho'^ yeast cells (comprising an intact and functionaj mitochondrial DNA or 
mitochondrial DNA carrying local alteration m its sequence which inactivate the respiratory 
function of mitochondria (rho ' mil ). Therefore, it was surpising that transcription of any 
DNA sequence of interest (not related to mitochondria) could occur efficiently in vivo the 
mitochondria of synthetic rho" yeast which lack all the mitochondrial DNA exce|.U the DN A 
encoding the mitochondrial transfoma^^^ 

It was not obvious also that the heterologous RNA produced in the mitochondria of 
such synthetic rho" yeast could be stable. Thereforej as discussed above this evidence shows 
that the claimed method yields surprising and superior results, 
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Conclu sion 

I n view of the amendments and remarks above, the Applicants respectfully submit 
that this application is now in condition for allowance. An eai'ly notice to that effect is 
emiiestly solicited. 



Respectfully submitted. 
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